Expiries at the service delivery point level draw on 2 data sets. The first were the data from the End-Use Verification (EUV) visits at the baseline (August 2013) and at round 1 (April 2015). Expiry rates were defined as product expiries as a percentage of consumption in the previous 3 months for baseline and round 1. Expiry rates higher than 200% were considered outliers. The EUV surveys are applied to a different sample of facilities each quarter, chosen at random as representative of the entire population of facilities. One limitation of this approach is that the timing of these expiries is unknown. Ideally, the expiries should have occurred during the prior 3 months, but that may not have been the case.
The second data set used to examine expiries was the time series data from 12 quarterly EUV visits from May 2012 to April 2015 (except February 2012 , which were used to analyze inventory availability. Again, these EUV visits only focused on integrated logistics system (ILS) commodities. The analysis allowed for examining the effect of introducing the electronic logistic management information system (eLMIS) (considered to impact the last 3 quarters, starting October 2014) and the training of zonal Logistics Management Unit (LMU) staff (considered to impact the last 6 quarters, starting February 2014) on expiry rates-again defined as product expiries as a percentage of consumption in the previous 3 months. The impact of these events could be analyzed, controlling for the impact of trend or seasonality over the 3 years and the sub-commodity groups-malaria; family planning and maternal, newborn, and child health; and essential medicines. Using generalized linear model (Poisson), introduction of the eLMIS was found to reduce the average expiry rate by 0.6% of the expiry rate (P = 1.54 x 10-5 ), but LMU zonal staff training had no significant effect (P = 0.854). Using ordinary least square regression, the introduction of the eLMIS reduced the average expiry rate by 0.6 percentage points. Since the timing of the expiries in this dataset is unknown, if we assume that expiries identified in
